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_ W We BAY ER Aktiengesellschaft. 
a body corporate organised under the laws 

£ °f 5509 Lessen, GemaS 

5 we Drav y tJ C a ? lare "? inve ntion/ for which 
J? , P y i h i l a patent ma y be granted 
to us and the method by which ?i to 

m Md by the following statement: 

infor fh. I I? Ve I ,ti0n reIates t0 an apparatus 
10 I r the -C,°ntinuou S production n f continu- 

.ing and exp ansion nf P xtr r a gH nn| g n Uf!l 
gg^iialngpero^^ndaU^^ 
h^ecomposaTatSIaadii-agent. sss *- sas * 
Plastics foams of low density of cross- 
linked poly olefins, in particular hkh pres- 
sure polyethylene, possess a series of p^ 

9ft HI S a PP hcatl °ns- Economic production 
20 is the requirement which must be met to 
exploit these advantages. 

th^nt^T 68 fo V he Production of 

li, sheets are alread y 

25 „ Continuous process far example 
a mixture of a high pressure polyethylene 
« homogenised with a blowingagent md t 
cross-linking agent on a mixer. 

30r„nT ipn^-'inldng and unexpanded 
2Sf If,-" l aM l n a ^-tight,fitting 
mould. Heating to above the separation 

SS'fSS 6 ° f *£ e bIowin S a^nt and coo" 
Sf«ni-™° W ^ th t- p . omt of solidification 
takes place under high pressure. The actual 

35 expansion then takes place in a heating 
??n^ temper atures of from 85 to 
IIL , J^J* 0 "!? Produces a plastics 
nSLtf h«gh quality which is however 
limited m ite dimensions by the size of the 

40 press available and which, because of the 
technical complexity, is very expensive 

iJLu?,?*"" 0 " 5 fo^ I s nwrinrM from 
po yethylenc containing Mowing m 

„< a .- c -Sna?uous_^pi»ss, usin g IrTTxtrndgT " 
45 which is partly mm.Tinlr rd h y h»»l 



radiators wit h suitable intensity and 

crystallite melting point The sheet thus 
pre-treated is^to at a temperature 
above the decomposition temperature of 50 
the blowing agent, either on one side run- 
ning oyer heated rollers, or on both sides 
with simultaneous downwards movement 
and lateral guiding by revolving mduced 

» W ? by means nf h " tlT^ffi 55 
to .form a plasties fo,™ "'" 

a n £^S Um i *° hi g^, cap ital investment re- 
quired, the low thickness of the plastics 
foam sheets which can be achieved of 5 to 
6mm is disadvantageous. Moreover the 60 
lS%L« i f ° Ws ,! n ±e P 1 ^ foam 60 

Shfflrss? 1 be avoided in the case 

In a further continuous process, in ad- 
dItI °? t0 the blowin fi^t^ cross-linkinff ^ 

wit hout reaction ^! th«. r^ ,^ ^™ U ^ ed 
— f . . "iff miqinve to form p 



stages, me n crnss-lin^ ^j 
folOTplastics foam sheets 

.P"**" re q uire s a long broad fur- 75 

posed afd *£ Pr0CeSS Stag « ■» 
8£r wi. d * the co nveyor belt running 
through the furnace must be designed I ovef 
the whole length for the greatelTwidth 

r^V h f ^. dth of the Wished plaSfcs 80 
foam sheet. The unintentional adhesion of 

SL"n v ?C IayW ° f the melted for 
«nH ? s ;nnf?g purposes to the wire material 
and the friction on the belt during foamme 
"WP" danger of fold forrfatioT * 85 
n JZl ° hl ?i°J $. e invention is to an ap- 
paratus which faewtate the continuous praL 
duction of ecmthmffljB pla4tjcj^S~ 
from polyolefin using cT^^^T^ 
blowmg r agents witFTo^^ ^„° nn ' TO 
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tion and compact construction and provid- 
ing expansion unhindered on all sides with- 
out fold formation. 
According to the invention, there is pro- 

5 vided an apparatus for the continuous pro- 
duction of continuous plastics foam sheets 
comprising a perforated conveyor belt for 
convej'ing a polyolefin sheet, heating de- 
vices arranged above and below the surface 

10 of the conveyor belt on which the sheet is 
conveyed in a plurality of consecutive heat- 
ing zones and means for directing hot air 
towards the web after it is released from 
the conveyor belt, so as to guide the sheet 

15 while it is suspended freely in space and so 
as to apply heat to the sheet to induce 
foaming. 

The means for directing hot air may 
comprise a revolving wheel sub-divided into 

20 cells from which the air is directed out- 
wardly towards the sheet, the hot air being 
supplied to the cells from a zone at least 
partially surrounded by flaps which do not 
revolve about the axis of the wheel and 

25 which, when open, allow hot air to enter 
the cells. 

As a result of the adjustability of the 
flaps, the form of the cellular wheel peri- 
phery and the arrangement of the hot air 

30 openings, the polyolefin foam sheet is con- 
veyed in a stable fashion suspended freely 
in space, so that optimum conditions are 
present for foaming. 
In one embodiment of the apparatus ac- 

35 cording to the invention, the heating de- 
vices are arranged in three consecutive 
heating zones. 

Two or more mutually opposed blowers 
with feed pipes for hot air may be arranged 

40 after the release point of the sheet. By vir- 
tue of this embodiment the sheet can also 
be substantially stabilised in order to avoid 
fold formation and at the same time be 
subjected on all sides to hot air for total 

45 expansion. 

In a particular embodiment of the ap- 
paratus according to the invention, in order 
to adjust a pre-stressing and gripping power 
of the polyolefin sheet, the conveyor belt is 

50 adjustable at an angle between 0 and 50° 
to the horizontal 

By a corresponding adjustment of the 
angle of the conveyor belt, the longitudinal 
pre-stressing for influencing the transverse 

55 contraction during the cross-linking of the 
polyolefin strip and the cohesion of the 
free-hanging loop can be favourably in- 
fluenced. At the same time the raising of 
the extruder necessary to accommodate the 

60 foaming sheet is avoided. 

The apparatus according to the invention 
may be used to carry out a process for the 
continuous production of continuous plas- 
tics foam sheets by the cross-linking and 

65 expansion of extruded polyolefin sheets 



containing peroxide and at least one heat- 
decomposable blowing agent, wherein the 
polyolefin sheet is carried on a perforated 
conveyor belt on which it is first preheated 
to a temperature below the melting point, 70 
then heated to a temperature from 50° to 
100 °C higher than the preheating temper- 
ature to cause cross-linking, whereafter the 
sheet is released from the conveyor belt by 
gravity and, while suspended freely in space 75 
and guided aerodynamically, is foamed 
under renewed heat application to cause 
decomposition of the blowing agent or 
agents. 

The advantages achieved with this pro- 80 
cess are that, quite unexpectedly and sur- 
prisingly in relation to the previous teach- 
ing, after heating for a short time to a tem- 
perature of 50 to 100°C above the melting 
point of the polyethylene, the cross-linking 85 
process continues by exothermic heat de- 
development, while the blowing agent de- 
composition may be terminated optionally 
by blowing with cooler air. 

By separating the cross-linking and foam- 90 
ing process, it is possible to substantially 
shorten the conveyor belt which here is 
only required during cross-linking and to 
limit it to the smaller width of the extruded 
sheet. At the same time the hot air circula- 95 
tion is more favourable* because of the 
smaller space. 

The quantity of heat required for cross- 
linking is lower since after the above men- 
tioned heating for a short time, the further 10C 
cross-linking process takes place automati- . 
cally by exothermic heat development. The 
structure of the plastics foam sheet is more 
uniform as a result of the possibility of free 
expansion on all sides. The surface is also 10^ 
favourably influenced by the gentle release 
of the polyolefin sheet from the belt by 
means of gravity. The formation of folds 
no longer occurs because of the stabilisa- 
tion of the polyolefin sheet by the hot air H( 
flow. 

Embodiments of the invention are illus- 
trated in the accompanying drawings and 
described in more detail in the following. 

Figure 1 shows a first embodiment of an 11: 
apparatus according to the invention com- 
prising a cellular wheel shown in section. 

Figure 2 shows a cellular wheel in sec- 
tion. 

Figure 3 shows a second embodiment of \2( 
an apparatus according to the invention 
comprising a blower shown in section. 

As shown in Figure 1,. a perforated con- 
veyor belt rising at an angle in the range 
of from 0 to 50° which is loaded with an n 
extruded polyolefin sheet 2 containing wet- 
ting and blowing agents, after passing an 
insulated housing outer wall 3 runs between 
the heaters 4 to 10 arranged in each case 
on either side of the sheet for heating the 13i 
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sheet. Heaters 4 and 5 bring the sheet to a 
temperature just below the melting point, 
heaters 6 and 7 trigger off the cross-linking 

lu £ and heaters 8 > 9 and 10 maintain 
the sheet at the cross-linking temperature. 
% Infrared radmtgrs, el ectrical rp^n^ 
ments or hot air heaters can ha i^pH as the 
ln neatffl^elow the release point 11 of the" 
10 polyolefin sheet from the conveyor belt 1 
there is arranged a cellular wheel 12, which 
by means of hot air fed in through an axial 
inflow pipe 13, adjustable flaps 14 and 
radial outlet openings 19 guides the freely 
15 hanging polyolefin sheet with simultaneous 
foaming, and this process is further assisted 
by further hot air from chambers 15, 16, 

on c F [l urt 2 shows in detail the cross-section 
M of the cellular wheel 12. Hot air issues 
from the nozzles 19 which both guide the 
polyolefin sheet as a result of aerodynamic 
forming without creases and freely suspen- 
ded m space, and supplies the necessary 
& heat for the complete foaming of the sheet, 
with further hot air being supplied through 
openings in the chamber 17 to assist the 
process. 

In Figure 3, the conveyor belt 20 is 

30 equipped with individually adjustable infra- 
red radiators 21. Below the release point 
22 there are arranged two mutually op- 
posed blowers 23, 24, which are fed with 
not air from the connections 25, 26, to 

35 supply heat for the purpose of foaming and 
stabilising the loop. Water cooled discharge 
rollers 27 are provided at the furnace floor 
to support the finished plastics foam sheet. 
EXAMPLE 

40 Using the apparatus of Figures 1 and 2 
an extruded, continuous sheet of high pres- 
sure polyethylene provided with peroxide 
and blowing agent having a thickness of 
3.2mm and a width of 400mm is conveyed 

45 on a conveyor belt rising at 45° consisting 
of wire fabric at a speed of 2.3 m/min. 
mto a furnace and subjected on both sides 
to hot air from chambers. 

<n r, Hot l k 140 ° C is used for Pre-heating. 

50 Ihe subsequent cross-linking is triggered 
off by a hot air surge at 238°C and then 
takes place spontaneously at a hot air tem- 
perature of 160°C 
After release from the conveyor belt, the 

55 sheet, stabilised by the hot air flow from 
the cellular wheel and chambers connected 
thereto, is foamed by the decomposition of 
the blowing agent at a hot air temperature 
of 222°C to form a finished plastics foam 

60 sheet having a thickness of llmm and a 
width of 1.1m, and after leaving the fur- 
nace is wound. 



WHAT WE CLAIM IS: — 
1. An apparatus for the continuous pro- 
duction of continuous plastics foam sheets 65 
comprising a perforated conveyor belt for 
conveying a polyolefin sheet, heating de- 
vices arranged above and below the surface 
of the conveyor belt on which the sheet is 
conveyed in plurality of consecutive heat- 70 
ing zones and means for directing hot air 
towards the web after it is released from 
the conveyor belt, so as to guide the sheet 
while it is suspended freely in space and so 
as to apply heat to the sheet to induce 75 
roaming. 

2 An apparatus as claimed in claim 
1, wherein the means for directing hot air 
towards the sheet comprises a revolving 
wheel subdivided into cells from which the 80 
air is directed outwardly towards the sheet, 
the hot air being supplied to the cells from 
a zone at least partially surrounded by 
flaps which do not revolve about the axis 
ot the wheel and which when open, allow 85 
hot air to enter the cells. 

3. An apparatus as claimed in claim 
2, further comprising a chamber radially 
spaced from the wheel and extending 
around a portion of the periphery thereof 90 
rrom which hot air may be directed in- 
wardly towards the sheet. 

4. An apparatus as claimed in Claim 
1, wherein the means for directing hot 
air towards the sheet comprises at least two 95 
inlet pipes for hot air and at least two 
blowers for directing the hot air towards 
the sheet. 

5. An apparatus as claimed in Claim 
4, further comprising water cooled rollers 100 
for removing the sheet from the zone in 
which it is suspended freely in space. 

, 6 * ^ n apparatus as claimed in any one 
of aaims 1 to 5, wherein the conveyor 
belt is adjustable at an angle from 0° to 105 
50 to the horizontal. 
J'rn ^ n a PP aratus as claimed in any one 
ot Claims 1 to 6, wherein the heating de- 
vices are hot air heaters. 

8. An apparatusas claimed in any of no 
Claims 1 to 6, wherein the heating devices 
are infrared radiators. 
c 9 ^^ a PP aratus as claimed in any one 
or Claims 1 to 6, wherein the heating 
iA Ces A are eIectrical resistance heaters. 115 
10. An apparatus substantially as herein 
described with reference to Figures 1 and 2 
or Figure 3 of the accompanying drawings. 
ELKINGTON AND FIFE, 
Chartered Patent Agents, 
High Holborn House, 
52/54 High Holborn, 
London WC1V 6SH. 
Agents for the Applicants 
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